Gram-positive bacteria.
In a screening program for new antibiotics with dominant activity against anaerobic bacteria, we found PA-46101 A (1) and B (2) as metabolites of Streptomyces strain PA-46101 (Fig. 1) . The structure of antibiotic PA-46101 A was elucidated by X-ray crystallography and shown to contain a tetronic acid moiety and a macrocyclic ring such as in kijanimicin1*, chlorothricin2) and tetrocarcin3>4). In this paper, the taxonomy of the producing strain, the production and isolation of the antibiotics as well as their physico-chemical and biological
properties are presented.
Taxonomy of the Producing Strain Morphology
The vegetative mycelia of the strain PA-46101 grow well on both synthetic and organic media, and do not show fragmentation into coccoid or bacillary elements. Abundant aerial mycelia are formed on inorganic salts-starch agar. The spore chains are of the Spira type and have less than twenty spores per chain. The spores are cylindrical in shape, and have smooth surface. Sporangia, screrotia and flagellated spores were not observed. 
Cultural and Physiological Characteristics
Cultures were observed after incubation at 28°C for 2 weeks. The cultural and physiological Tables 1 and 2 , respectively.
Color names described in Table 1 Carbon Utilization The utilization of carbon sources was studied on Pridham and Gottlieb's basal agar containing 1 % of each carbon sources at 28°C. D-Glucose, D-xylose, L-arabinose, D-fructose, L-fructose, L-rhamnose, raffinose and D-mannitol were utilized; sucrose and inositol were not utilized.
The strain PA-46101 exhibits the following properties: Spore chain, Spira; spores, cylindrical and smooth surface; color of vegetative mycelia, pale yellowish brown to brown; color of aerial mycelia, brownish white to pale orange; soluble pigment, none to pale yellowish brown; DAPin whole-cell hydrolysate, LL-type.
Based on the taxonomic properties described above, the strain PA-46101 is considered to belong to the genus Streptomyces. Fermentation A 3-liter Erlenmeyer flask containing 800ml of a medium consisting of soluble starch 0.5%, glucose 0.5%, Polypepton 0.5%, beef extract 0.5%, yeast extract 0.25% and NaCl 0.25% (pH 7.0) was inoculated with the spores of strain PA-46101. The broth was cultured at 28°C for 2 days on a rotatory shaker at 180 rpm. Eight hundred ml of the culture was transferred to a 30-liter jar fermenter containing 20 liters of a medium consisting of dextrin 2%, tomato paste 2% and dry yeast 1% (pH 7.0). Fermentation was carried out at 28°C for 4 days under aeration of 20liters per minute and agitation of^50rpm.
Isolation and Purification
The fermented broth (74 liters) was adjusted with dil HC1 to pH 3.0 and centrifuged. The mycelial cake was extracted with 80%aqueous acetone (18 liters), and the extract was concentrated in vacuo to NO and 1585 cm" 1, indicating the presence of a tetronic acid, an ester and a lactone groups (Fig. 2) . As shown in Fig. 3 , their UVspectra show an absorption maximumat 264~265nmin methanol, which shifted to 280 nm in acid. These data and some other physico-chemical properties are summarized in Table 3 . Their *H and 13C NMRdata are listed in Tables 4 and 5 , respectively. These signals are assigned by 1H-1H COSY, relayed COSY, rotating-frame nuclear Overhauser enhancement spectroscopy (ROESY), i3C-1H COSYand long-range "C^H COSYspectra of PA-46101 A.
Structure Elucidation
The structure of PA-46101 A (1) was determined by X-ray crystallographic analyses. The perspective view of the molecular structure is shown in Fig. 4 . The absolute configuration of PA-46101A was established as follows. The acid methanolysis afforded two methyl glycosides, a-anomer (3) 1, CH3OH) ). The XH NMRdata of3 and 4 were in good and that 4 is the /?-anomer. Thus, the structure and the absolute configuration of PA-46101 A was determined as shown in Fig. 1 . The SI-MS, and *H and 13C NMRdata suggest that PA-46101 B (2) has an additional sugar moiety attached to the molecule of A. The structure of B and its sugar moiety (7) was clarified by analyses of NOE's, chemical shifts and coupling constants as follows. A methyl doublet observed at 3 1.27 (7yax6,=6.2Hz, 6-CH3) indicates that the sugar is a 6-deoxy-sugar. The large coupling constant of /4, 5,=9.7Hz between 4'-H at 3 2.92 and 5'-H at 3 3.65 shows that 4'-H and 5'-H are fra/w-diaxial. While an NOEcould not be observed between 4'-H and 3'-CH3, its absence suggests that 4'-H and 3'-CH3 are in /nms-diaxial relationship. The NOEbetween 2'-H at 3 3.27 and 3'-CH3 at 3 1.34 was observed, showing that 2'-H and 3'-CH3 are cis oriented. The chemical shift of the anomeric proton l'-H at <5 5.3O and the small / value (/req 2 eq= 1.2Hz) indicates that both the protons are in equatorial position6). Thus, the a Assignments may be reversed. Inoculum size: One loopful of 106 cfu/ml. Medium: GAMAgar (Nissui).
structure of the sugar moiety is assumed to be 2,4-di-0-methyl-3-C-methyl-D-rhamnose (7) or its enantiomer, 2,4-di-0-methyl-3-C-methyl-L-rhamnose, as shown in Fig. 5 . This structure was supported by the evidence that the 13C chemical shift of 3'-CH3 (S 18.53) is similar to that of sugars which have the same partial structure of C-l' to C-5'7). By comparison of the 13C chemical shift of C-6 carbon (S 77.03) of B with that (S 67.62) ofA, the glycosidation shift (AS+9.41) was observed. Thus, it was shown that the sugar is linked through its anomeric oxygen atom to the C-6 position via an a-linkage. Therefore, the structure of PA-46101 B (2) was deduced as shown in Fig. 1 .
Biological Properties PA-46101 A and B show strong activity against anaerobic Gram-positive bacteria and show weak activity against anaeroic Gram-negative bacteria and a few species of aerobic Gram-positive bacteria (Tables 6 and 7) . They do not show antitumor and antifungal activity. glass-capillary with mother liquid. Intensities were measured in the range 0:g55°with a variable scan range (1.1 +0.2 tan 0)°and a constant scan speed of 5°minute"1. 5,174 independent intensities were corrected for Lorentz and polarization factors, but not for absorption effects. The structure was solved by MULTAN848). A perspective view of the molecule, along with the atom-numbering system, is shown in Fig. 49 ). Hydrogen atoms, except for the one bonded to O (55), were located on the difference density map calculated after block-diagonal least-squares refinement. The crystal structure had a large vacant space between the molecules, but no significant peaks for solvent molecules were found in the map, except for one peak which was considered to be a fragment of the solvent molecules. Successive refinement of the positional parameters and anisotropic thermal parameters of the non-hydrogen atoms gave an R value (I\ AF\/Z\F0\) of 0.070 for 2,856 reflections (F0>3a) in the range of 8.9<6^55°. In the refinements the temperature factor of each hydrogen atom was set equal to Beq of the bonded atom, and the H atoms of the hydrocarbons were fixed at their ideal positions. In addition, the occupancy of the fragment of the solvent molecules was estimated to be about 0.15 from the refinements using an isotropic temperature factor. The weighting scheme used was w= [a2(Fo)+0.002211 Fo |2]~1 for w1/2\.Fc |^3 and wi/2\AF\<3, w=0 otherwise.
Significant peaks were not found in the final difference density map. It thus appears that the solvent molecules are probably disordered in the space. The molecule forms a dimer structure around a 2-fold axis with intermolecular hydrogen bonds between carboxyl groups, O (33) H-O (34) (2.64 (1) 
